
Dust Emissions from Cattle 
Feed Yards
A Source of Antibiotic Resistance?
The practice of using antibiotics in modern cattle-feeding operations has 
caused concerns about its potential contribution to the spread of antimi-
crobial resistance.1,2,3 In this issue of EHP, researchers examine the extent 
to which five commonly used antibiotics, together with antibiotic-resis-
tance genes and ruminant-associated microbes, disperse from large-scale 
cattle feed yards via airborne particulate matter (PM).4

Antibiotics administered via livestock feed are not fully metabolized, 
and metabolites and parent compounds are excreted through feces and 
urine that accumulate on feed yard floors.1,5 Subsequent trampling, 
particularly in dry conditions, contributes to the aerosolization of this 
material, which can then be transported by air.6 This is especially true dur-
ing the high-wind events that are common to the region where most U.S. 
beef cattle are raised—the semi-arid Southern High Plains encompassing 
parts of Texas, Oklahoma, Kansas, Nebraska, and Colorado, including the 
epicenter of the 1930s Dust Bowl.7

“Up to eighty percent of the antibiotics that are consumed by the 
cattle are not metabolized, so we thought we’d be able to find antibiotics 
in the particulate matter,” says lead author Andrew McEachran, currently 
a PhD candidate in environmental toxicology at North Carolina State 
University. McEachran performed the research at Texas Tech University 
under faculty adviser and coauthor Philip Smith.

For 2012 the U.S. Food and Drug Administration reported that 
19.6 million pounds of antibiotics considered medically important for 
human health were sold for use in farm animals in the United States,8 up 
from 18.1 million and 18.2 million pounds in 2010 and 2011, respec-
tively.9,10 Nearly a third of the antibiotics sold for veterinary use in 2012 
were ionophores, a class of drug that is not used in humans.8 Antibiotics 
are used to treat or control potentially fatal ailments in cattle including 
pneumonia11 and foot rot.12 The ionophore monensin is used to prevent 
coccidiosis13 as well as to increase weight gain and improve the conversion 
of food to energy.14

Excreted antibiotics were already known to enter the environment 
through feed yard runoff and through the application of manure onto 
agricultural fields.15,16 There is evidence that, once in the environment, 
antibiotics and antibiotic-resistance genes in bacteria may facilitate new 
antibiotic resistance or directly transfer genetic resistance to other micro-
bial populations.2,3 The goal of this study was to assess whether airborne 
PM offers another avenue for antibiotics to escape cattle feed yards. 

Using portable air samplers, the authors collected PM from posi-
tions 20–30 meters up- and downwind of 10 feed yards located within 
200 miles of Lubbock, Texas. Each feed yard had the capacity to feed 
20,000–50,000 head of cattle. They then used tandem mass spectrometry 
to identify and quantify five targeted antibiotic compounds: monensin, 
the macrolide tylosin, and the tetracycline antibiotics tetracycline, chlor-
tetracycline, and oxytetracycline. They used quantitative polymerase chain 
reaction (qPCR) to detect nine antibiotic-resistance genes, and amplicon 
resequencing of 16S rRNA genes to analyze microbial diversity.4

Upon tabulating their data, the authors found monensin in 100% of 
samples up- and downwind of feed yards, with a mean downwind con-
centration of 1,800 ng/g PM. Tylosin was measured in 80% of samples 
downwind of feed yards, and the three tetracyclines were present together 
in 60% of downwind samples, with oxytetracycline detected individually 
in all downwind samples.4

Bacteria common to fecal matter and gut flora, many of them human 
pathogens, were detected at significantly higher levels in downwind 
PM samples than in upwind samples. The authors also found levels of 
six tetracycline-resistance genes to be significantly higher in PM col-
lected downwind of feed yards than upwind, with TetQ and TetW most 
prevalent across all locations.4

Samuel Ives, an associate professor at West Texas A&M University 
and a beef cattle veterinarian, who was not affiliated with the study, 
points out that bacterial resistance mechanisms to the ionophore class of 
antibiotic are unique; there is little evidence that resistance to these drugs 
contributes to resistance against medically important classes of antibiotics.17 

Ives agreed with the authors that these results do not reveal how far the 
antibiotics and genes travel, or their environmental fate. qPCR techniques 
only reveal the presence of bacteria, not their viability. “That doesn’t trans-
late to transference to the environment and beyond,” Ives says. “Really 
what we’re concerned about is, what is the risk of the transmission of these 
products into the environment relative to human health?”

Smith notes that his team intends to pursue these questions in subse-
quent research. He says, “We see our role as adding data and information 
to the discussion on stewardship of antibiotics.”
Nate Seltenrich covers science and the environment from Petaluma, CA. His work has appeared 
in High Country News, Sierra, Yale Environment 360, Earth Island Journal, and other regional and 
national publications.
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Dust is being examined as a possible avenue by which antibiotics 
escape animal feed yards. 
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